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Table 1　Technical parameters of chosen components
???? ???? ???







?????? V/ ℃ -0.1152
?????? A/ ℃ 0.000224
PV ?????$ 1400.0
????? ?????? Fortis Espada
????W 800
12m/ s??????W 600
???? m/ s 3.0











Fig.1　Monthly variation o f effective wind power
density at the hub height and radiation on the










Table 2　The time for lights turning on and off in each month
?? 1 2 3 4 5 6 7 8 9 10 11 12
???? 6:00 6:00 5:00 5:00 5:00 4:00 5:00 5:00 5:00 5:00 5:00 6:00
???? 18:00 18:00 18:00 18:00 19:00 19:00 19:00 19:00 18:00 18:00 17:00 17:00
　　??????? Fortis Espada 800W ???????????????????:
Pw(v)=
0　　　　　　　　　　　　(v <3.0)
0.007·(v-6.0)2 +0.06·(v-6.0)+0.13 (3.0 ≤ v <8.5)
-0.005 ·(v-14.0)2 +0.04·(v-14.0)+0.68 (8.5 ≤ v <20.0)




???(1)???????。?? 2 ???? , ?
??????????????? , ??????
??????????? 0.8kW??????? 。
??????? 0.745kW ????? 17.0m/ s?
??? 。????? 5.0m/s? , ???????
?0.068kW;???????????????
?? ? ? ? ?:0.2kW (7.0m/ s), 0.464kW
(10.0m/ s), 0.714kW (15.0m/ s), 0.745kW
(17.0 , 18.0 , 19.0m/ s), 0.736kW(20.0m/ s),
0.677kW(23.0m/ s)? 0.636kW(25.0m/ s)。??
?? , ??????????? FD2.5 —300??
??????????????? 0.3kW , ??
????? 12.0m/ s? , ?????? 0.46kW ,
?????????????????????:
0.06kW(3.0m/ s), 0.11kW(5.0m/ s), 0.245kW
(8.0m/ s), 0.4kW(10.0m/ s), 0.47kW(13.0m/
s), 0.46kW (14.0m/ s), 0.45kW (15.0m/s),
0.38kW(17.0m/ s), 0.27kW(20.0m/ s)。???
??? ?? , ? 10.0m/ s ??? ???? ,
FD2.5 —300???????????????
Fortis Espada 800W ??????????。??
???????? , ???? 10m ??????




?(??)????? , ??????? , ????
?????????。
? 2　Fo rtis Espada 800W???????
????????????
Fig.2　The output characteristic and its fitting
curves of the Fortis Espada 800W w ind generator
????????????? PV?????
??????:N PVS =2 , Nbs =12 。?????
????????????:???????? 、
????????????? 0.99 , 0.99 ?
0.92;?????????? 0.85;?????






????? PV???????????:N bp ,min
=3 , NPVP , min=7。????? Nbp? 3?? 45?








Nbp=5 , NPVP =17(??? LPSP=0.01????
?????? , ?????????? 1)? Nbp=
3 , N PVP=7(??? LPSP=0.1 , ???????
2)。????????????????????
???。
? 3　?????????? LPSP ????
???? PV ??????????????
Fig.3　T rade off curves between the parallel
connection numbers of battery and PV module
strings for the different LPSP values
2　??????????
? 4??????????????????
????? SOC ??? 。???? 1 , ????
???????????????? 4 ??(?
2161? 2880h??);????? 2 , ?????
SOC????????????? , ?????
??????????????? 4?? , 8??
(? 5089 ? 5832h ??)? 12 ??(? 8017 ?
8760h??)。? 5 ?????????????
?????????。?? 5???? , ????
?????? 12??? 3900Wh , ??????
?? 6??? 2700Wh;?? , ????????
??????????? , ??????????






Fig.4　Hourly variation o f the SOC of battery




Fig.5　Daily energy production and consumption
situations for the two kinds of optimum configurations
? 3 ????????????????? ,
???????????? E surp , ??????
? LPS , ???? T f , ??? LLP ??????
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PV??????? , ????????????
???????????(?? 5??)。????
?????????????。?? 4 ???? ,
????????????? 8??? 12?? ,
????? 8?????????? 12????
???????? 。?? 6?????????
? , 10????????? , ????????
???????? 。???? 1 , ????? PV
?????????????????????









? 3　????????????? Esurp , ??????? LPS, ???? T f , ??? LLP ???????? LPSP
Table 3　Monthly energy profit and loss , power failure time(T f), LLP and LPSP o f tw o configurations
?? 1 ?? 2
?? E surp/ kWh LPS/kWh T f/ h LLP LPSP Esurp/ kWh LPS/ kWh T f/ h LLP LPSP
1 102.33 - - - - 68.00 5.20 30 0.0403 0.0465
2 109.74 0.52 2 0.0030 0.0052 54.35 8.80 43 0.0640 0.0873
3 127.22 - - - - 67.06 4.01 21 0.0282 0.0392
4 34.21 9.75 40 0.0556 0.0985 21.72 27.01 106 0.1472 0.2728
5 99.67 0.26 4 0.0054 0.0028 67.45 13.61 59 0.0793 0.1463
6 114.41 - - - - 56.38 0.31 2 0.0028 0.0038
7 117.22 - - - - 53.10 6.04 26 0.0350 0.0649
8 48.68 0.44 2 0.0027 0.0047 12.92 24.35 103 0.1384 0.2618
9 94.07 - - - - 46.20 15.26 63 0.0875 0.1541
10 251.74 - - - - 185.24 2.26 11 0.0148 0.0221
11 171.61 - - - - 103.80 1.37 6 0.0083 0.0127





? , ????????? 。??????????
??? PV?????? , ???? 1 , ????
??????????????????????
?????? , ???????????????
???? 。???? 1 , PV ?? 、 ??????
????????? 47600.0+12000.0+34800.0
=94400.0? , ??????? 53.0h , ????
?? 12.39kWh , ???? 41.3h ??????
?;???? 2 , PV ?? 、 ?????????
?????? 19600.0 +12000.0 +20880.0 =
52480.0? , ??????? 541.0h , ?????
? 126.26kWh , ???? 420.8h ?????
??。
? 4　???????????
Table 4　The w hole year' s performances
of the tw o configurations
?? 1 ?? 2
?????/ kWh 1187.408 1187.408
????????/ kWh 1593.503 1593.503
PV ?????/ kWh 1247.750 513.779
???????????/ kWh 2800.488 2081.124
?????????/kWh 1371.641 803.032
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??????????????????? , ??
??????????????????????
?????????? LPSP ???? 0.1? 0.01
????????。?????????????






[ 2] 　Borow y B S , Salameh Z M.Methodology for optimally
sizing the combination of a battery bank and PV array in
a w ind/ PV hybrid system [ J] .IEEE Transactions on
Energy Conversion , 1996 , 11(2):367—375.
[ 3] 　Lu Lin , Yang Hongxing.Wind data analy sis and a case
study of wind power generation in Hong Kong [ J] .
Wind Engineering , 2001 , 25(2):115—123.
OPTIMALLY DESIGN OF PV/WIND HYBRID SYSTEM
Ⅱ.A CASE STUDY
Ai Bin
1 ,3 , Yang Hongxing2 , Shen Hui1 , Liao Xianbo3
(1.Guangzhou Insti tute of Energy Conversion , Ch inese Academy o f Sciences , Guangzhou 510070, China;
2.Department of B uilding Services Engineer ing , The Hong Kong Polytechnic U niversity , Hung Hom , Kow loon , Hong Kong;
3.Inst itute of S emiconductors , Chinese Academy of Sciences , Beij ing 100083 , China)
Abstract:Acco rding to the CAD method for optimum sizing of PV/wind hybrid sy stem a set of match calcula-
tion prog rams has been developed.Applying these match calculation prog rams to an assumed PV/wind hybrid
sy stem to be installed at Wag lan island of Hong Kong , tw o optimum configurations w hich correspond to LPSP
values equal to 0.1 and 0.01 respectively w ere given based on load demand and hourly solar radiat ion , wind
speed and temperature data measured by Hong Kong Observatory in 1989.Hourly , daily , monthly and yearly
perfo rmances of the tw o optimum configurations are also compared in this paper.
Keywords:PV/w ind hybrid system;Optimum sizing;CAD method
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